Initiation site of deoxyribonucleotide polymerization at the replication origin of the Escherichia coli chromosome.
A new round of chromosomal replication of a temperature-sensitive initiation mutant (dnaC) of Escherichia coli was initiated synchronously by a temperature shift from a nonpermissive to a permissive condition in the presence of arabinosyl cytosine. Increased amounts of nascent DNA fragments with homology for the chromosomal segment containing the replication origin (oriC) were found. The nascent DNA fragments were purified and treated with alkali to hydrolyze putative primer RNA and to expose 5'-hydroxyl DNA ends at the RNA-DNA junctions. The ends were then labeled selectively with T4 polynucleotide kinase and [gamma-32P]ATP at 0 degrees C and the terminally-labeled initiation fragments were purified by hybridization with origin probe DNAs containing one each of the constituent strands of oriC-DNA segment. The 32P-labeled initiation sites were then located at the resolution of single nucleotides in the nucleotide sequence of the oriC segment after cleavage with restriction enzymes. Two initiation sites of DNA synthesis, 37 nucleotides apart, were detected in one of the component strands of the oriC; in other words, in the strand whose 5' to 3' polynucleotide polarity lies counterclockwise on the E. coli genetic map. The results support the involvement of the primer RNA in the initiation of DNA synthesis at the origin of the E. coli genome and suggest that the first initiation event is asymmetric.